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PREFACE 


It is a curious fact that very few books have been devoted to the structure 
of tliat complicated organ known as the ear, in striking contrast to the many 
lavishly illustrated treatises on that complicated organ knotvn as the eye. The 
present volume comprises an atlas of drawings designed to complement a se- 
ries of photographs, in the form of color slides, illustrating the general structure 
and relationships of the human ear. 

Now that 35 mm slides have achieved international acceptance as a medium 
of visual presentation, it seems opportune to launch an anatomical atlas that 
is designed around that medium and which may be of interest to both medical 
and postgraduate students of human structure. 

Each of the drawings is based on a corresponding color slide and is 
accompanied by a brief description. The terminolog)’ used is that of the Nomina 
anatomica of 1955, as amended in 1965, and translated into English where 
appropriate. Many of the descriptions are followed by one or more references 
that indicate where further detail may be found. The abbreviations used for 
journals are based on the World List of Scientific Periodicals, 4th edition, 1963. 

Although a number of the views belong in reality to the left side of the body, 
they have been reversed photographically in order that all views may appear to 
belong to one (the right) side, thereby facilitating comparisons between one 
illustration and another. To appreciate how any field would appear on the left 
side of the body, however, it is necessary merely to view or project the slide from 
the opposite side. 

For the attractive drawings, so carefully based on the photographs, the 
authors are grateful to Mr. Bill J. Briggs, M.M.A., Division of Medical Illustra- 
tion, Saint Louis University, and to his collaborators: D. R. Dellucci, D. E. Digger- 
staff, D. T. Magieson, and A. Porter. The authors are indebted also to Dr. 
George T. Nager, Division of Otolaryngolog)', the Johns Hopkins Hospital, for 
the photomicrographs of the human ear (Figures 45 to 50); to Dr. Paul H. Hol- 
inger. Department of Otolaryngolog)', University of Illinois, for the view of the 
tympanic membrane iu vivo (Figure 21); and to Dr. James D. Ebert, Department 
of Embryolog)', Carnegie Institution of Washington, for the use of the develop- 
mental model (Figure 36). Finally, it is a pleasure to thank Mr. John L. Dusseau 
and the members of the staff of the W. B. Saunders Company for their unfail- 
ing assistance. 


Branislav Vidic, S.D. 
Ronan O’Rahilly, M.D. 




GENERAL REFERENCES 


The following imporlant books arc denoted specifically to the structure of the ear and 
the temporal bone: 


Anson, B. J,, and Donaldson, J. A, The Surgical Anatomy of the Temporal Bone and 
Ear. Saunders, Philadelphia, 1967. This book, designed for postgraduate 
training in otolog)', consists largely of a series of 95 detailed illustrations 
and photomicrographs of the ear, together with their descriptions. A list 
of 81 references, with titles, is appended. 

Bast, T. H., and Anson, B.J. The Temporal Bone and the Ear.Thomas, Springfield, 
111., 1949. The internal ear and the middle ear are described on a develop- 
mental basis. Included are functional and pathological considerations, and 
a historical survey of the internal ear. References, ivith titles, are listed at 
the end of each of the nine chapters, and an index of authors is appended. 

Wolff, D., Bellucci, R. J., and Eggston, A. A. Microscopic Anatomy of the Temporal 
Bone. Williams and ^Vilkins, Baltimore, 1957. This is a black-and-white 
photographic atlas of 199 serial sections of temporal bones in three series, 
cut in horizontal and ttvo vertical planes, respectively. A netv edition is due 
to appear in 1971. 
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Figure 1. LATERAL SURFACE OF AURICLE 

IN VIVO 


The auricle, together with the external acoustic meatus, constitutes the ex- 
ternal ear. The auricle, shotvn here in a two-year-old child, presents a number 
of depressions, the largest and deepest of which is termed the concha. It leads 
into the external acoustic meatus. In front of the concha, a prominence, the 
tragus, projects backward over the meatus. A less marked elevation, the anti- 
tragus, lies behind the tragus and is separated from it by the intertragic notch. 

The margin of the auricle is known as the helix. It largely surrounds an- 
other curv'ed ridge, the anthelix, which divides above to enclose the triangular 
fossa. A groove known as the scapha is found between the helix and the ant- 
helix. The lobule, which is devoid of cartilage, consists of fibrous tissue and 
fat. Many other variable details characterize the external morphology of each 
individual auricle. The names of additional eminences, notches, and grooves 
may be found in the Nomina anatomica. 

The auricle develops in a complicated and disputed manner from a continu- 
ous primordium around the first pharyngeal cleft. Anomalies of the auricle 
are not infrequent, and sinuses and fistulae of possible developmental signifi- 
cance are occasionally found in or near the auricle. 


REFERENCES 


Adamson, G. E., Horton, C. E., and Crawford, H. H. The growth pattern of the external ear. 
Plast. reconstr. Surg., 36:466-470, 1965. 

Altmann, F. Malformations of the auricle and the external auditory meatus. A critical review. 
Archs Otolar., 5^.-l 15-139, 1951. 

Hajnis, K. Die Veranderungen der Ohrmuscheln beim Erwachsenen. Z. Morph. Anthrop., 61:42- 
56. 1969. 

Xomina anatomica. Excerpia Medica Foundation, Amsterdam. 3rd ed., 1968. 

Perry, E. T. The Human Ear Canal. Thomas, Springfield, 111., 1957. 

Wodak, E. Ober die Stellung und Form der menschlichen Ohrmuschel. Arch. klin. exp. Ohr.-, 
Nas.- u. KehIkHeilk., iSS.-331-335, 1967. 





Figure 2. LATERAL SURFACE OF CARTILAGE 
OF AURICLE IN SITU 


The cartilage has been exposed by careful removal of the skin and peri- 
chondrium, Because the form of the auricle depends largely on that of the un- 
derlying cartilage, the latter displays most of the same features: concha, tragus, 
antitragus, helix, anthelix, triangular fossa, and scapha. The cartilaginous basis 
of the concha and tragus continues medially and becomes attached to the bony 
margin of the external acoustic meatus. In contrast to the intact auricle, the 
lotver part of the cartilage displays several deep notches, e.g., along the scapha 
(between the lotvermost parts of the helix and anthelix) and between the tragus 
in front and the concha and antitragus behind. These notches render the carti- 
lage less subject to damage from movement, compression, or tension. 

The cartilage of the auricle presents, as a whole, many small foramina which 
transmit blood vessels and nerves from one surface of the auricle to the other. 





Figure 3. LATERAL SURFACE OF ISOLATED 
CARTILAGE OF AURICLE 


The various features mentioned in Figure 2 can be appreciated more 
clearly in this example of a cartilage from which the skin and perichondrium 
have been removed from botli surfaces. Moreover, some of the neurovascular 
foramina are demonstrated to better advantage. Most of these openings are 
situated within depressed areas such as the concha, the scapha, and the tri- 
angular fossa; additional, smaller openings are present throughout. 

With the exception of the margin of the auricle posterosuperiorly and the 
floor of the scapha (which is interrupted by a large number of small openings), 
the lateral surface of the cartilage of the auricle is smooth. 



FIGURE 3 



Figure 3 



Figure 4. MEDIAL SURFACE OF ISOLATED 
CARTILAGE OF AURICLE 


Due to the relatively uniform thickness of the cartilage, the relief of the 
medial surface is the reverse of that of the lateral surface. Thus the concha, 
the triangular fossa, and the scapha are each represented here by an eminence, 
tvhereas the anthelix now appears as a fossa. In some parts of the anthelix and 
the concha, the medial surface of the cartilage is irregular and rough. These 
irregularities correspond mainly to muscular attachments, particularly to those 
of the extrinsic muscles of the auricle. 

The medial continuation of the concha and tragus, by which the entire 
cartilage is anchored to the skull, is also brought into view. This continuation 
constitutes the cartilaginous external acoustic meatus. 


REFERENCE 

tVincUcr. G Remarques sur les muscles intrinseques du pas-illon de I’oreille chez I’homme. Archs 
Anat. Histol. Embryo!., •t5;237-248, 1960. 




Figure 5. PERI-AURICULAR REGION (A) 


Because of the important topographical relations between the auricle and 
the surrounding area, several views of the peri-auricular region tvill be pre- 
sented before exposing the deeper portions of the auditory apparatus. 

Immediately in front of the tragus, the superficial temporal artery, one of 
the terminal branches of the external carotid, emerges from the parotid gland 
and continues superiorly through the temporal region. In this region, the 
artery bifurcates into frontal and parietal branches which supply correspond- 
ing areas of the scalp. The superficial temjjoral vein generally follows the 
course of the artery. The auriculotemporal nerve also leaves the parotid gland 
and passes in front of the tragus before being distributed to the scalp. These 
three elements (artery, vein, and nerve) are ail closely related to the tragus. 

The lower part of the medial aspect of the auricle is approached by a sub- 
cutaneous nerve, the gieat auricular. Derived from the cen'ical plexus, this 
nerve carries sensory fibers from cervical nerves 2 and 3 to the skin of the 
auricle. 

The concha! part of the auricle is related posteriorly to the mastoid inser- 
tion of the sternocleidomastoid (or, more simply, the stcrnomasioid) muscle. 

Within the subcutaneous tissue, usually only two muscles of facial expres- 
sion (risorius and platysma) overlie the parotid fascia. In exceptional cases, 
anomalous muscular slips may also be related to the fascia. After removal of 
the parotid fascia, the close relationship between the upper part of the gland 
and the anterior and inferior aspects of the auricle becomes evident. Among 
the superficial lobules of the gland, occasional parotid lymph nodes may be 
found. Further anteriorly, between the masseteric fascia and the anterior margin 
of the parotid gland, numerous terminal branches of the facial nerve emerge 
from under cover of the gland and radiate toward the various areas of the face. 


>‘S. 



Sternomastoid m. 



Figure 6. PERI-AURICULAR REGION (B) 


When the parotid gland has been removed, many other structures become 
exposed. The inferior continuation of the superficial temporal vein is the retro- 
mandibular vein. Immediately deep to this vein is the terminal portion and the 
bifurcation of the external carotid arteiy. One of the terminal branches, the 
superficial temporal, before it reaches the level of the tragus, gives off the trans- 
verse facial artery, which then proceeds forward in the face. Most of the parotid 
gland is traversed by the numerous branches of the facial nerve, which, both 
within the gland as well as after emerging fiom it, exchange a considerable num- 
ber of communicating rami. The auriculotemporal nerve, during its couise 
through the gland, is joined to the branches of the facial nerve by several i ami. 

On a deeper plane, the antei ior aspect of the auricle faces the temporoman- 
dibular joint and the posterior mai gin of the ramus of the mandible. Further 
antetiorly, it is related to the masseter muscle. Above this level, the auricle 
overlies a thick part of the temporal fascia. 


REFERENCES 

Brunner, H Zui niakroskopischen Toiin cler Glandula paiotis Anal Anz , 770 327-335. l‘)62 
Da\is, R A , Anson, B ) , Budingcr, ] M , and Kuiili, L H Suigic.al anatonn of the f.icual ncnc 
and paiolid gland based upon a stud) of 350 ccmcofaeial halves Suigei) C,)nec Obslet 
102 385-412, 1956 

Gaiin, C Signification de I’anastoniose entre Ic ncif ainiculo-tcmpoial et la biancbe tempoio- 
faciale du nerf facial Aichs Anat Histol Einbi)ol , </S 47-76, 1965 
McKenzie, J The parotid gland in lelation to the facial nerve J An.it , London, S2 183-186, 19 18 
MctVhoitei, G L The relations of the supeifici.il and deep lobes of the paiotid gland to the ducts 
and to the facial nerve Anat Rec , 72 149-154, 1917 
Pate), D H , and Rangei , I Some points in the suigical analom) of the parotid gland Bi 1 Surg 
45 250-258, 1957 

Rauch, S Die Speicheldiihen des Menschen Anatomie, Ph-\siologie uiid IJtimche Pathologic Thieme, Stutt- 
gart, 1959 





Figure 7. PERI-AURICULAR REGION (C) 


To place in better evidence the relationship between the auricle and various 
muscles of the head and neck, all the related lilood vessels, nerves, and fasciae 
have been removed. The closest bony landmark in front of the tragus is the root 
of the zygomatic process of the temporal bone, followed by the head of the man- 
dible in the temporomandibular joint, covered by the articular capsule. The 
auricle as a whole overlies a part of the temporal muscle above, and a part of 
the sternomastoid muscle below. Deep to the mastoid insertion of the sterno- 
mastoid is the origin of the posterior belly of the digastric muscle. This belly 
extends anteriorly and inferiorly, and becomes continuous with the middle ten- 
don, which in turn gives way to the anterior belly. Still more deeply, three mus- 
cles (stylohyoid, styloglossus, and stylopharyngeus) and two ligaments (stylo- 
hyoid and stylomandibular) are attached to the styloid process. One of these 
muscles, the stylohyoid, is related to the superior aspect of the posterior belly of 
the digastric before it bifurcates to embrace the middle tendon. 



figure 7. 
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Figure 8. PERI-AURICULAR REGION (D) 


After the articular capsule of the temporomandibular joint has been sep- 
arated and removed from the articular tubercle, articular disc, and head of the 
mandible posteriorly, the relationship between the tragus and the components 
of the joint are demonstrated. The head of the mandible closely approaches the 
tragus while the mouth is being closed, and an even closer approximation ob- 
tains during the movement of retraction. The superior joint compartment is 
evident when the disc is still in situ, whereas the inferior compartment is best 
demonstrated by reflecting the disc superiorly. 


REFERENCES 


LindWom, G. On the anatomy and function of tlie temporomandibular joint. Acta ocloni .scand 
t7,Supp!. 2S;l-287, 1960. 

Moffett, B. C., Johnson, L. C., McCabe, J. B., and Askew, H. C. Articular remodeling in the adult 
human temporomandibular joint. Am.J. Anat., //5.I19-H1, I9G‘l. 

Rees, L. A. The structure and function of the mandibular joint. Br. dent. J., 9<5;125-!33, 1954. 

Sarnat, B. G. (Ed.). The Tcmjmromnndibularjoinl. TUomas, Springfield, 111., 2nd ed., 1964. 

Thilander, B. The structure of the collagen of the temporo-mandibular disc in man Acta odont 
scand., 22.135-149, 1964. 

Zenker. W. Das retroarticulare plastische Bolster des Kiefergelenkes und seine mcchanische Be- 
deutung. Z. Anat. EntwGesch., 119:315-388, 1956. 
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Figure 9. PERI-AURICULAR REGION (E) 


By removal of all the cartilage, the bony external acoustic meatus has been 
exposed. In the absence of the auricle, the close relationship between the deeper 
portion of the external ear and the temporomandibular joint becomes more ob- 
vious. The tympanic part of the temporal bone serves for the attachment of the 
cartilaginous external acoustic meatus, and hence of the auricle. The bony 
meatus is formed largely by the tympanic part of the temporal bone, but its 
roof and the adjacent portion of its posterior wall are formed by the squamous 
temporal. The squamotympanic fissure is evident. The external acoustic meatus 
is related, superiorly, to the supramastoid crest and the posterior root of the 
zygomatic arch; anterosuperiorly, to the postglenoid tubercle; posterosuper- 
iorly, to the suprameatal triangle, which corresponds to the uppermost part of 
the concha of the auricle and wliich indicates the site of the underlying mastoid 
antrum; anteriorly, to the head of the mandible; posteriori)', to the mastoid 
portion of the temporal bone; and inferiorly, to the styloid process and its sheath. 

Now that the sternomastoid muscle has been removed from the mastoid 
process, the next deeper muscle, the splcnius capitis, which is also attached to 
the mastoid process, has been brought into view. The other muscles, exposed 
below the posterior belly of the digastric, belong to the various layers of the 
back of the neck. 


REFERENCE 


Kudo, H. Topography of tlie human labyrinth in the temporal bone. Acta 


anat., 60,-84-106. 1965. 
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Figure 10. MASTOID CELLS AND EXTERNAL 
ACOUSTIC MEATUS 


Upon removal of llie external, compact layer of the mastoid process, above 
the attachment of the splenius capitis, the most superficial mastoid cells are 
brought into view. During this procedure, the squamous component of the ex- 
ternal acoustic meatus and the adjacent mastoid temporal are partially damaged. 
The tympanic component, which displays a close relationship to the head of the 
mandible, remains intact. 

The squamotympanic fissure is evident. Medially, it bifurcates to enclose a 
portion of the tegmen tympani (a part of the petrous temporal). The fissure is 
thereby divided into a petrosquamous fissure in front and a petrotympanic fis- 
sure behind. The petrotympanic fissure allows the exit of the chorda tympani 
from the skull, together with the anterior ligament of the malleus. 


REFERENCES 


Batson, O. V. Tlie applied an.atomy of llie tciiipoial bone. Chapter 2 in H. I>. Sdienck (Editor), 
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1963. 
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Anat. Rec., /56.-433-‘J38, 1960. ' 

Pannier, M. La pneumalisation de la mastoidc. Etude radio-anatomique. C. r. Ass. Anal., 55;-181- 
486, 1970. 

Steltcr, G. P., Bast, T. H., and Anson, B. J. The developmental and adult anatomy of the air-cclls 
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Figure 11. FACIAL NERVE AND 
CHORDA TYMPANI 


After more bone has been removed around the external acoustic meatus, 
the lateral surface of the tympanic membrane is revealed. The membrane is 
surrounded by the tympanic ring, above which an “attic,” the epitympanic re- 
cess, has been exposed. The upper parts of the malleus and incus can be found 
within the recess. The main pordon of the tympanic cavity is sometimes termed 
the mesotympanum, the upper and lower parts being referred to as the epitym- 
panic and hypotympanic recesses, respectively. 

Many more air cells have been opened in the mastoid region. The communi- 
cation, aditus ad antrum, between the epitympanic recess and the mastoid an- 
trum is evident. Between the antrum and the lateral semicircular canal, the fa- 
cial nerve turns downwards within its own bony tunnel, tbe facial canal. The 
nerve has been exposed in its downward course through the bone, as it descends 
to the stylomastoid foramen. Before the ner\'e leaves the skull, hotvever, it 
gives off the chorda tympani, which runs through the bone superiorly, anteriorly, 
and medially to enter the tympanic cavity. 

The facial nen'e, in its intra-osseous course, is generally considered in 
three segments; these have been named the labyrinthine, tympanic, and mastoid 
parts of the ners’e. The labyrinthine part proceeds laterally and slightly anterior- 
ly from the fundus of the internal acoustic meatus, and then enlarges to form the 
geniculate ganglion. The tympanic part of the nerve extends posteriorly from 
the ganglion as far as the level of the base of the pyramidal eminence. The mas- 
toid part of the nen-e descends through the mastoid part of the temporal bone 
to reach the stylomastoid foramen. 


REFERENCES 


Anson, B J., Donaldson, J. A.. Warpeha, R. L., and Rensink, M. T The facial nerve sheath and 
’■'^'^uon to the surger>- of decompression. Ann. Otol. Rhinol. Utr., 79:710- 

®'T;iaU.?rchs ot rT^TllTlt 19^.' 

''""c rii;. An^u topographic, structure et systematisation fonctionnelle. 




Figure 12. FACIAL NERVE AND 
EPITYMPANiC RECESS 


After some further removal of bone above the tympanic ring, better expo- 
sure of the epitympanic recess and of part of the medial wall of the tympanic 
cavity has been obtained. The head of the malleus and the body and short crus 
of the incus can be seen in situ in the epitympanic recess. The most posterior 
part of the short crus overlies the bony boundary of the aditus. 

The lateral semicircular canal, on the medial wall of the tympanic cavity, 
has been completely opened from the lateral side. Through this operation, the 
topographical relationship of the semicircular canal to the incus and the mal- 
leus is clearly demonstrated. 


REFERENCE 

Harty, M. Some anatomical points in the fenestration operation. J. Lar. Otol., 62 : 36 - 38 , 1948. 




Figure 13. FACIAL NERVE AND TYMPANIC RING 


In order to demonstrate the degree of accessibility of the auditory ossicles 
through the external acoustic meatus and the tympanic membrane, the mem- 
brane has been removed, thereby displaying the intimate relationships between 
the ossicles and the medial end of the meatus. The head of the malleus is lodged 
in the epitympanic recess, whereas its neck is overlapped laterally by the tym- 
panic ring. The remainder of the malleus, consisting of the lateral and anterior 
processes and the handle, would be covered laterally in vivo by the tympanic 
membrane. At a deeper level within the tympanic cavity, the long crus of the 
incus and the incudostapedial joint can be seen through the tympanic ring. 
Still more deeply, the promontory on the medial wall of the tympanic cavity 
has been partially exposed. 
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Figure 14. CHORDA TYMPANI AND 
AUDITORY OSSICLES 


In order to see the intimate relationships between the individual auditory 
ossicles in situ, the upper half of the tympanic ring has been removed. The 
malleus is still maintained in its normal position by means of the tensor tym- 
pani and the anterior ligament. This ligament has been exposed anteriorly as 
far as the petrotympanic fissure. The incus is secured in its proper position by 
its connections with the other ossicles at the incudomallear and incudostapedial 
joints. The successive relationships of the chorda tympani to the incus, the mal- 
leus, and the anterior ligament can be seen. After traversing the tympanic 
cavity, the chorda tympani re-enters the temporal bone anteriorly, and finally 
emerges through the petrotympanic fissure. 
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Figure 15. MEDIAL WALL OF 
TYMPANIC CAVITY 


The mandible has now been removed from the temporomandibular joint. 
The osseous part of the auditory tube has been opened from the lateral side as 
far anteriorly as the petrotympanic fissure. The tensor tympani, still in its bony 
semicanal, lies above the exposed auditory tube. 

The malleus has been detached from the tendon of the tensor tympani, 
disarticulated at the incudomallear joint, and removed together with its liga- 
ments and the chorda tympani. Similarly, the incus, after disarticulation from 
the stapes, has been taken away. 

On the medial wall of the tympanic cavity, the promontory and a part of the 
fenestra cochleae can be detected. The promontory is formed by the basal turn 
of the cochlea (see Fig. 35). Approaching the surface of the promontory from 
below and behind, first the tympanic nerve and then the tympanic plexus can 
be seen. One of the collateral branches of the plexus, the tubal, extends anter- 
iorly along the medial wall of the bony part of the tube. The terminal branch of 
the plexus, the lesser petrosal nerve, winds deep to the cochleariform process 
and continues its course medial to the tensor tympani. 

Above and behind the promontorj', parallel to and below the lateral semi- 
circular canal, the prominence of the facial canal projects into the tympanic 
cavity. 
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Figure 16. FACIAL NERVE AND STAPEDIUS 


The subdivision of the intra-osseous course of the facial nerve into labyrin- 
thine, tympanic, and mastoid parts has been mentioned in the description of 
Figure 1 1 . The tympanic part of the nerve has now been exposed from the coch- 
leariform process, which is immediately behind the geniculate ganglion, as far 
as the continuation of the nerve into its mastoid part. The facial nerve is easily 
exposed because it is covered by only a thin, bony lamina, which, in many in- 
stances, presents a number of dehiscences. 

Within the curve of the facial nerve formed by its tympanic and mastoid 
parts, the pyramidal eminence has been removed, thereby exposing the stape- 
dius and its tendon. The close relationship between the fenestra vestibuli and 
the facial canal will become evident as the base of the stapes is approached 
(Fig. 18). 

Now that the bony lamina covering the lateral aspect of the tensor tympani 
has been taken away, the posterior half of the muscle and its tendon can be seen 
m situ. 

The tympanic cavity, which contains the auditory ossicles, is in communica- 
tion with (1) the mastoid air cells and the mastoid antrum by way of the aditus, 
and (2) the nasopharynx by way of the auditory tube. The antrum, the tympanic 
cavity, and the auditory tube are roofed by the tegmen tympani. The tympanic 
cavity and the auditory tube develop as a recess of the embryonic pharynx. 
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Figure 17. STAPEDIUS 


The entire lateral aspect of the stapedius has been exposed by reflecting the 
facial nerve anteriorly, and the remainder of the pyramidal eminence has been 
removed. The stapedius is continued anteriorly as a narrotv tendon attached to 
the neck of the stapes adjacent to the incudostapedial joint. The stapedius is 
supplied by tbe facial nerve. 

A retrotympanic recess, known as the sinus tympani, may extend poster- 
iorly, medial to the pyramidal eminence and the facial nerve. 
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Figure 18. STAPES IN FENESTRA VESTIBULl 


The medial wall of the tympanic cavity presents two “windows:” the fen- 
estra vestibuli (“oval window”), closed by the base of the stapes, and the fenestra 
cochleae (“round window”), closed by the secondary tympanic membrane. 

After removal of the entire stapedius, the stapes can be demonstrated in 
situ. In addition to the head and neck, the crura and the base of the ossicle are 
also brought into view. Below the stapes, the whole of the fenestra cochleae 
has now been exposed. 

In the continuation of the tympanic cavity anteriorly, more of the bony 
lamina has been removed from the tensor tympani. Hence, more of the surface 
of the muscle is shown. 
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Figure 19. SEMICIRCULAR CANALS 


The facial nerve has been dissected as far anteriorly as the geniculate gang- 
lion and may be considered as a key to the structures now displayed. Above the 
nerve, a layer of cancellous bone which surrounded the compact zone imme- 
diately adjacent to the semicircular canals has been removed from the lateral 
side. Within the compact zone, the semicircular canals were approached and 
finally perforated. Each has been opened by removing its lateral boundary. 
The common crus of the anterior and posterior canals is evident. The tympanic 
part of the facial nerve and its subsequent curve are very closely related to 
the lateral and the posterior semicircular canals, respectively. 

After extraction of the stapes, the relationship between the facial nerve and 
both fenestrae becomes more obvious. Now that the tensor tympani has been 
dissected away, its semicanal, above that for the auditory tube, becomes dem- 
onstrable. The bony septum between the two semicanals protrudes laterally. 

It should be appreciated that the lateral semicircular canal is not horizontal; 
hence, it is incorrect to refer to it as such. 
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Figure 20. EPITYMPANIC RECESS 


This dissection of a dried skull, without the mandible, demonstrates the 
topographical relationship of the tympanic ring to the various spaces associ- 
ated with the tympanic cavity. Of particular interest are the structures of the 
middle ear that can be approached through the external acoustic meatus (parts 
of malleus, incudostapedial joint, chorda tympani, anterior ligament, promon- 
tory), and those that become accessible by using the transmastoid route (contents 
of epitympanic recess, fenestrae, aditus ad antrum, antrum and other air cells). 
In the latter approach, the intra-osseous course of the chorda tympani must 
be kept in mind. 
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Figure 21. TYMPANIC MEMBRANE IN VIVO 


The lateral aspect of the tympanic membrane is accessible to direct vision 
(otoscopy) by the correct insertion of an illuminated speculum (otoscope, or 
auriscope) into the external acoustic meatus. Anterosuperiorly, the handle and 
lateral process can be distinguished. From the prominence formed by the lat- 
eral process, anterior and posterior mallear folds extend forwards and back- 
wards, respectively, and separate the uppermost, smaller, highly vascularized 
flaccid part of the tympanic membrane from the lower, very much larger, al- 
most avascular tense part (Fig. 45). The handle of the malleus forms an elon- 
gated prominence that descends inferoposteriorly through the tense part of the 
membrane. At the tip of this prominence, the membrane is invaginated medially 
and forms the umbo, which lies approximately opposite the promontory of the 
middle ear. Behind and parallel with the handle of the malleus, the long proc- 
ess of the incus may occasionally be seen, and the chorda tympani can sometimes 
be distinguished. 

The normal tympanic membrane appears brilliant, pearl-gray in color, ade- 
quately translucent, neither retracted nor bulging, and mobile. It reflects a cone 
of light in its antero-inferior quadrant. 

An imaginary line down the handle of the malleus and one at a right angle 
to it through the umbo are used to delimit quadrants on the tympanic membrane 
for descriptive purposes. 
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Figure 22. EXTERNAL ACOUSTIC MEATUS 
AND MASTOID ANTRUM 


This dissection relates the tympanic membrane as a whole to the surround- 
ing features, such as the mandibular fossa and temporomandibular joint, the 
styloid process, and the mastoid antrum and mastoid cells. 

The mastoid antrum has been penetrated by removing several levels of 
mastoid cells. The intact portion of the mastoid process has been cleared of 
muscular attachments so that the extra-osseous part of the facial nerve has 
been brought into view. 
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Figure 23. TYMPANIC RING 


Because the bony deposition around the external acoustic meatus is rela- 
tively small at birth, the newborn infant has been used to demonstrate some 
features in this and the next three views. 

The facial nerve is very superficial in infants because the mastoid process 
is absent at birth. This develops gradually during early childhood. On the 
other hand, the tympanic ring and membrane, the auditory ossicles, the mas- 
toid antrum, and the inner ear have attained essentially their adult size by the 
time of birth. 

After removal of the tympanic membrane, access to the structures of the 
middle ear is easily obtained without damaging the surrounding bone, owing 
to the shallowness of the bony meatus. Moreover, because the attachments 
of the membrane to the ring and to the malleus are relatively loose, the mem- 
brane may be separated without in any way disturbing the relationships of the 
ossicles to each other. From the lateral process of the malleus, the handle 
extends inferoposteriorly at an angle of about 45 degrees to the horizontal. 
The only part of the incus that is approachable through the ring is its long crus; 
its tip, the lenticular process, projects medially to take part in the incudostape- 
dial joint. The extra-osseous portion of the stapedius and its tendon are demon- 
strated in their entire length from the opening in the pyramidal eminence to 
the insertion on the neck of the stapes. Some parts of the tympanic plexus can 
be seen on the promontory, and, on the posterior surface of that prominence, 
a portion of the fenestra cochleae is evident. 
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Figure 24. AUDITORY OSSICLES IN SITU 


After removal of the upper half of the tympanic ring in this newborn in- 
fant, the epitympanic recess has been widely opened. Two of the ossicles, the 
malleus and the incus, have been completely exposed from the lateral side, and 
the incudomallear joint between them is clearly visible. The tympanic nerve 
can be detected on the lower portion of the promontory. In front, some of the 
osseous part of the auditory tube has been exposed. 
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Figure 25. INCUS IN SITU 


Although the malleus has been removed in this newborn infant, the incus 
is maintained m situ by the incudostapedial joint. The head of the stapes is still 
within its articular capsule. Immediately medial to the head, the tendon of the 
stapedius is inserted on the neck of the stapes. The posterior crus is partially 
visible, as is also the base in the fenestra vestibuli. Above the fenestra vestibuli, 
the facial canal protrudes laterally into the tympanic cavity. In this view, the 
tympanic plexus on the promontory has been exposed to a greater extent. The 
osseous part of the auditory tube has also been better demonstrated. 
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Figure 26. STAPES IN SITU 


The head of the stapes, which is the most prominent part of the bone seen 
in a lateral view, can be observed only when the incus has been disarticulated 
and removed. The insertion of the stapedius on the neck can be seen clearly 
adjacent to the head of the ossicle in this newborn infant. In addition, the 
base of the stapes within the fenestra vestibuli has been brought better into 
view, and only its posterior part is still masked by the prominent segment of 
the pyramidal eminence. 

The prominence of the facial canal, above the fenestra vestibuli, has been 
completely exposed. The relief of the most anterior part of this prominence, 
however, is obscured slightly by the cochleariform process. Moreover, because 
more cancellous bone has been removed from the region above the facial prom- 
inence, a mass of compact bone containing the anterior semicircular canal has 
been exposed. 
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Figure 27. AUDITORY OSSICLES, ARTICULATED 


The precise relationships of the ossicles to each other are shown in this vietv, 
in which the ossicles of an adult have been re-assembled as accurately as possi- 
ble. They are seen here from the lateral side, and most of the various features 
of the malleus (head, neck, anterior and lateral processes, handle), incus (body, 
short and long crura), and stapes (head, neck, anterior and posterior crura, 
base) can be observed. 
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Figure 28. AUDITORY OSSICLES, 
DISARTICULATED 


Two distinct zones are evident on the head of the malleus: articular and 
nonarticular. A groove demarcates these two zones. The articular surface ex- 
tends onto the lateral, the medial, and (to a greater extent) the posterior sur- 
face of the head of the ossicle. In shape it resembles an 8. 

The body of the incus is also partitioned by a shallow groove into articular 
and nonarticular parts. The articular part faces primarily anteriorly, although 
it also extends slightly onto the lateral and medial aspects of the ossicle. The 
nonarticular part completely surrounds the articular surface. 

The head and neck of the stapes are better seen in a superior or an infer- 
ior view; the latter is shown here. In contrast, only a profile of the base of the 
ossicle is observed. The base is thicker at its periphery, and the central part 
may even be dehiscent in some instances. 
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Figure 29. SEMICANAL FOR AUDITORY TUBE 


In order to exhibit some further features of the anterior extension of the 
middle ear and yet still preserve the ossicles as points of topographical refer- 
ence, another newborn specimen has been explored. The skull has been sec- 
tioned sagittally through the tegmen tympani and the tympanic cavity, immedi- 
ately lateral to the ossicles, and the lateral segment has been removed. The 
cortical layer and the air cells of the mastoid process have been dissected away 
as far medially as the mastoid antrum. Anteriorly, the osseous part of the audi- 
tory tube has been opened w'idely from the lateral side. It is a forward prolon- 
gation of the tympanic cavity, and it may be regarded as a portion of the pneu- 
matic area of the temporal bone. 

The part of the tegmen that is adjacent to the uppermost portions of the 
malleus and incus is very thin, and forms the roof of the epitympanic recess. 
The ossicles have been retained in situ, and, deep to them, a portion of the 
tympanic plexus is seen on the promontory. On the medial wall of the opened 
auditory tube, just below the septum beuveen the semicanals, a bluish area in- 
dicates the course of the internal carotid artery in the carotid canal. Although 
the roof of the tympanic cavity is smooth, the floor presents a ver)' irregular 
surface adjacent to the promontory. 
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Figure 30. TENSOR TYMPANI 


Removal of more bone from the lateral side of the middle ear in this newborn 
infant has exposed almost the entire lateral aspect of the tensor tympani. The 
muscle arises chiefly from the cartilaginous part of the auditory tube but also 
(represented here by a white zone) from the inside of the semicanal in which the 
muscle lies. The muscular belly proceeds directly posteriorly through the semi- 
canal, and its tendon turns laterally through a right angle (Fig. 47) around the 
previously removed cochleariform process. As can be seen here, the tensor has 
a short course within the tympanic cavity before it inserts on the medial side 
of the handle of the malleus. The muscle is supplied by a branch of the mandi- 
bular nerve. A bony septum is evident between the semicanal for the tensor tym- 
pani and that for the auditory tube. More of the course of the internal carotid 
artery (bluish zone) can be seen on the medial wall of the auditory tube. 
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Figure 32. FENESTRA COCHLEAE AND 
FENESTRA VESTIBULI 


The incus has been removed in this newborn infant, and most of the pro- 
montory can be seen. In the subepithelial layer of the promontory, the com- 
ponents of the tympanic plexus are visible. The fenestra cochleae has been 
exposed widely on the posterior surface of the promontory. The stapes, to 
tvhich the tendon of the stapedius is still attached, remains anchored in the 
fenestra vestibuli. Above this fenestra, the tympanic part of the facial canal 
protrudes markedly into the tympanic cavity. Superiorly, because the cancel- 
lous bone has been partially chipped away, the shell of compact bone contain- 
ing the semicircular canals is coming into view. 
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Figure 33. PROMONTORY AND OSSEOUS 
PART OF AUDITORY TUBE 


Ready identification of the auditory tube in an intact, dried skull is fre- 
quently hindered by the irregular surface on which it opens and by the presence 
of various bony processes which may obscure the orifice. Moreover, the course 
of the tube within the temporal bone, as well as the relationship of the tube 
to the various parts of the middle ear, is also difficult to appreciate in an intact 
skull. The present preparation is introduced to clarify these matters. 

All portions of the temporal bone lateral to the osseous part of the auditory 
tube were removed from a dried skull with the aid of a dental drill. By this pro- 
cedure, the most anterior part of the middle ear has been exposed. It becomes 
evident that the floor of the tympanic cavity proper continues anteriorly and 
medially as the floor of the auditory tube as far forward as the osseocartila- 
ginous junction. From this point, the cartilaginous part of the auditory tube 
continues the connection between the tympanic cavity and the nasopharynx. 

Within the tympanic cavity, almost the entire promontory has been exposed. 
The fenestra vesdbuli and the fenestra cochleae are found behind it. 
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Figure 34. FACIAL NERVE IN 
FACIAL CANAL 


The facial canal has been opened throughout its entire course, thereby ex- 
posing the facial nerve. The three parts of the nerve previously referred to 
(Fig. 1 1) can be seen clearly. 

(1) The labyrinthine part extends laterally and slightly anteriorly from the 
fundus of the internal acoustic meatus to where the nerve enlarges to form the 
geniculate ganglion, which is the most prominent part of the facial nerve an- 
teriorly. The greater petrosal nerve arises from the ganglion, and, after pur- 
suing a complicated course through the middle cranial fossa, the foramen lac- 
erum, and the pterygoid canal, brings preganglionic, parasympathetic fibers to 
the pterygopalatine ganglion. 

(2) The tympanic part proceeds direcdy posteriorly from the geniculate 
ganglion, and is closely related to the lateral semicircular canal above and to 
the fenestra vestibuli below. This portion of the facial nerve is separated from 
the tympanic cavity by only a thin, bony lamina. 

(3) The mastoid part of the nerve descends to the stylomastoid foramen, 
through which the facial nerve leaves the skull. 

The lesser petrosal nerve arises from the reunion of some of the branches 
of the tympanic plexus on the promontory. It passes deep to the tensor tympani 
and then pierces the roof of the tympanic cavity. During this part of its course, 
the lesser petrosal is joined by the communicating branch of the facial nerve. 
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Figure 35. BASAL TURN OF COCHLEA 


After the ossicles and all the soft tissues had been extracted from the middle 
ear, the promontory tvas perforated by a dental drill, thereby exposing the basal 
turn of the cochlea. The main object of this preparation is to demonstrate the 
relationship between the perilymphatic space of the cochlea and the tympanic 
cavity; actually these are separated from each other by only the bone of the pro- 
montory. In addition, the manner in tvhich the cochlea extends clockwise (in 
the right ear) around the modiolus becomes clearer. The upper part of the mid- 
dle coil has been opened from above. Part of the modiolus is also evident. 

Behind the cochlea, two of the semicircular canals, the anterior and the lat- 
eral, have been opened from the superior aspect and from the lateral side, 
respectively. The f^enestra vestibuli faces the part of the vestibule that is close 
to where the anterior and lateral semicircular ducts converge toward the utricle. 
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Figure 36. MODEL OF FETAL 
MEMBRANOUS LABYRINTH 


This lateral view of a ' \vax- plate reconstruction shows the membranous 
labyrinth (in yellow on the slide) of a human fetus aged less than four months 
(85 mm C.R.). The manner in which the developing perilymphatic space (in 
green) is applied first to the lateral aspect of the membranous labyrinth is 
well indicated. Although the scala tympani does not yet communicate with the 
scala vestibuli (the helicotrema has not formed), the scala vestibuli is con- 
tinuous with the beginning vestibule, which, in turn, is just extending onto the 
utricle and the lateral semicircular duct. Further extension (arrows) of the peri- 
lymphatic space along the semicircular ducts will occur later. In this manner, 
the membranous labyrinth will become largely surrounded by the perilymphatic 
space. The stapes and the endolymphatic sac are shown in blue. The supporting 
rod for the model has been omitted in the drawing. Additional views of this and 
other specimens during development may be found in Streeter’s article. 

The membranous labyrinth develops from the otic vesicle, the primordium 
of which may be recognized at three weeks after fertilization. By the end of the 
embryonic period proper, i.e., at eight weeks after fertilization, the cochlear 
duct already shows more than two turns. 
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Figure 37. POSTEROLATERAL VIEW OF 
OSSEOUS LABYRINTH 


The internal ear consists of a complex series of spaces, the membranous 
labyrinth, filled with endolymph and lodged within a similarly arranged cavity, 
the bony labyrinth, which is filled with perilymph. 

In this preparation, all the components of the osseous labyrinth have been 
sculptured from the bone, without, however, having been perforated. In other 
words, what is termed the “otic capsule” has been exposed. This view, pri- 
marily from the lateral side and less so from behind, displays the entire ex- 
tent of the semicircular canals. The medial ends of the anterior and posterior 
canals unite with each other, as do the lateral ends of the anterior and lateral 
canals. The fenestra vestibuli is seen to be situated near that part of the vesti- 
bule in which the anterior and lateral canals open by a common passage. 

The promontory is intact and is separated from the rest of the medial wall 
of the tympanic cavity. The middle and apical coils are visible on the superior 
aspect of the cochlea. 
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Figure 38. SUPERIOR VIEW OF 
SEMICIRCULAR CANALS 


Superior views of the ear, although more of anatomical than of surgical 
interest, make possible a better comprehension of the relationship between 
the components of the labyrinth and the contents of the internal acoustic 
meatus. Furthermore, superior views are of assistance in appreciating the 
depths of various structures from the surface. 

The upper halves of the semlclreular canals have been removed and the 
three canals are demonstrated from above. In front of them, the facial area 
of the fundus has been opened and the facial nerve removed. The vestibular 
and cochlear divisions of the eighth cranial nerve are seen intact in the in- 
ternal acoustic meatus. More anteriorly, the untouched part of the petrous tem- 
poral contains the entire cochlea. The internal carotid artery, shown in the 
upper part of the illustration, is seen as it enters the cranial cavity in the im- 
mediate vicinity of the cochlea. The mastoid cells, the antrum, and the tympanic 
cavity are partially exposed lateral to the inner ear. 
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Figure 39. SUPERIOR VIEW OF COCHLEA 


In this close view of the bony labyrinth, the openings of the anterior and 
lateral semicircular canals are shown in the lower right-hand corner. Two 
distinct divisions of the vestibulocochlear nerve extend along the floor of the 
internal acoustic meatus and finally traverse their appropriate openings to gain 
the vestibule and the cochlea, respectively. The compact bony shell of the coch- 
lea has been dissected out of the petrous temporal, and the upper half of each 
coil has been removed. Within the cochlea, the central pillar, or modiolus, is 
exposed; it extends almost directly anteriorly. The osseous spiral lamina which 
arises from the modiolus extends toward the periphery of the cochlea and forms 
a partition (completed in the intact state by the basilar membrane) between the 
scala vestibuli and the scala tympani. 
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Figure 40. SUPERIOR VIEW OF SEMICIRCULAR 
CANALS AND COCHLEA 


This general view serves to summarize the two previous illustrations. The 
contents of the internal acoustic meatus have now been taken away. The semi- 
circular canals, the internal acoustic meatus, and the cochlea have been ex- 
posed in their normal interrelationships. The floor of the meatus is formed of 
intact bone; hence the vestibule and the cochlea communicate with each other 
below the meatal floor. Beginning at the apex of the cochlea, the internal caro- 
tid artery has been exposed in the carotid canal. 
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Figure 41. SUPERIOR VIEW OF SEMICIRCULAR 
CANALS AND MODIOLUS 


While preserving the semicircular canals for topographical reference, the 
bony shell of the cochlea has been removed from all around the perilymphatic 
space. By this procedure the modiolus has been freed from the rest of the bony 
cochlea. Only the central part of the osseous spiral lamina, i.e., the portion close 
to the modiolus, has been preserved here. 
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Figure 43. SUPERIOR VIEW OF CHORDA 
TYMPANI AND INCUDOMALLEAR JOINT 


The stapes, the stapedius, and tlie tensor tympani have been removed 
from this preparation, and the entire intratympanic course of the chorda tym- 
pani has been exposed. In front of the malleus, the anterior ligament having 
been removed, the chorda tympani has been dissected toward its exit from the 
tympanic cavity, namely, the petrotympanic fissure. 
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Figure 44. SUPERIOR VIEW OF 
OSSEOUS LABYRINTH 


This preparation, which is shown from the posterolateral side in Figure 37, 
may be used to demonstrate the parts of the osseous labyrinth as seen from 
above. It can leadiiy be appreciated that the planes of any two semicircular 
canals meet each other at almost a right angle. Only the middle and apical coils 
of tim cochiea are evident in this view. The depression within the curve of the 
middle cc.l indicates the site of entry of the cochlear division of the eighth 
cranial nerve into the modiolus. The groove between the anterior semicircular 
canal and the cochlea is the lower half of that part of the fundus through 
winch the facial nerve enters its own bony canal. 
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Figure 45. VERTICAL SECTION THROUGH 
TYMPANIC MEMBRANE, AUDITORY OSSICLES, 
AND EPITYMPANIC RECESS 


T}iis vertical seci.ion, at a right angle to the longitudinal axis of the 
petrous tempo’. al, passes through the semicircular canals, the tympanic cavity, 
and the external acoustic meafus (see diagram). The ossicles can be identi- 
fied readily, and the aditus leading from the epitympanic recess to the antrum 
is evident. The facia! nerve can be seen in cross-section on the medial wall of 
the tympanic cavity, just below the lateral semicircular canal. The flaccid and 
tense parts i >f the tympanic membrane can be distinguished, and the superior 
recess (desci ibed b} Prussak) is discernible. 
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Figure 46. VERTICAL SECTION THROUGH 
COCHLEA AND INTERNAL ACOUSTIC MEATUS 


This vertical section, at a right angle to the longitudinal axis of the 
petrous temporal, is anterior to that shown in the previous figure (see diagram). 
The section passes through the cochlea and the internal acoustic meatus. 
Portions of the auditory tube, the tympanic cavity, and the mastoid air cells 
are also vislbie. The tensor lympani can be seen in cross-section. The carotid 
canal is evident beloiv. 
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Figure 47. HORIZONTAL SECTION SHOWING 
TENSOR TYMPANI 


This section, at a right angle to those shown in the previous two figures, 
passes through the external, middle, and internal ear. The course of the tensor 
tympani, its turn through a right angle, and its insertion on the malleus are par- 
ticularly well shown. The chorda tympani can be identified in cross-section im- 
mediately posteromedial to the handle of the malleus. 
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Figure 48. HORIZONTAL SECTION 
SHOWING STAPEDIUS 


This section passes through the external, middle, and internal ear. Por- 
tions of the ossicles are visible, and the pyramidal eminence and the stapedius 
are well shown. The facial nerve can be seen in cross-section immediately pos- 
terolateral to the pyramidal eminence and adjacent to the lateral semicircular 
canal. 

The endolymphatic duct arises from the junction of the utricular and 
saccular ducts (or directly from the saccule, depending on terminology), is 
transmitted by the aqueduct of the vestibule, and ends in the endolymphatic 
sac, under cover of the dura on the posterior surface of the petrous temporal. 
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Figure 49. HORIZONTAL SECTION SHOWING 
SCALAE AND HELICOTREMA 


This section passes through the cochlea and the internal acoustic meatus. 
The helicotrema is evident, and this slightly higher magnification shows the 
scalae to better advantage. 

The relationships between the osseous and membranous labyrinths are 
well shown, for example, in the vestibule. The membranous labyrinth (e.g., 
the utricle and the saccule) contains endolymph, whereas the bony labyrinth 
contains perilymph. The perilymphatic duct, or aqueduct of the cochlea (not 
shown here), which is situated in a bony channel (the cochlear canaliculus, 
although terminologies differ), is frequently stated to connect the scala tym- 
pani with the subarachnoid space. 
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Figure 50. HORIZONTAL SECTION SHOWING 
STAPES AND INCUDOSTAPEDIAL JOINT 


This section passes through the cochlea, the helicotrema, and the internal 
acoustic meatus. The region of the incudostapedial joint is discernible, and the 
anterior and posterior crura of the stapes are evident. 
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GLOSSARY OF 
EPONYMOUS TERMS 


Wherever possible, eponyms and other unofhaal terms should be asoided and the 

Nomina anatomica employed. For reference purposes, the foilo>ving list provides the 

eponyms most frequendy found in accounts of the macroscopic structure of the ear 

Some general references of historical interest are appended 

Corti, ganglion of: spiral ganglion of vestibulocochlear ncrv e 

Cord, organ of: spiral organ resting on basilar lamina of cochlea Alfonso t'orti 
(1822-1888), born in Sardinia, described the mammalian ear in 1851 

Darwin’s tubercle: a small, occasional, downward projection of the heliv Charles Dans m 
(1809-1882), English naturalist, had his attention drawn to the luberth i v fhomas 
iVoolner (1825-1892), English sculptor. 

Eustachian tube: auditory tube (strictly speaking, its cartilaginous part) b.ir'olomeo 
Eustachi (1513?-1574) was Professor of Anatomv in Rome The c\ stetice of a 
pharyngotympanic communication was known to anatomists before the Ch'-isiiaii era 

Fallopius, aqueduct of; facial canal. Gabriele Falloppio (1523-1563?) was Protcssoi of 
Anatomy and Surgery in Padua. 

Folian process; anterior process of malleus Cecilio Folli, or Folius (161 'i-tnnO), was 
Professor of Anatom)’ in Venice. 

Glaserian fissure: petrotympanic fissure. Johann Heinrich Glaser (162'>-16/5) was 
Professor of Anatomy and Greek at Basel. 

Henle’s spine: suprameatal spine. Jakob Henle (1809-1885) was Professoi <.l Vnatomv 
successively in Zurich, Heidelberg, and Gottingen. 

Huschke, foramen of: gap in floor of developing tjmpanic ring Emil Hu'vlike (1797- 
1858) was Professor of Anatomy in Jena. 

Jacobson’s nerve: tympanic nerve (from glossopharyngeal) Ludwig Jacobson (1783- 
1843). an anatomist in Copenhagen, described the tympanic nerve and p!c\us 

Macewen’s triangle: suprameatal triangle (a guide to the m.tstoid antrum) William 
Nfacewen (1848-1924) was Professor of Surgciy in Glasgow 

Prussak’s space; superior recess of the tympanic membrane (between flacad part and 
neck of malleus). Alexander Prussak (1839-1894) was Professor of Otolog) m St. 
Peieisburg. 

Reissner’s membrane: vestibular membrane (between scala vestibuli and cochlear duct) 
Ernst Rcissncr( 1824- 1878) was Professor of Anatom) Dorpatand later in Breslau 


Rivinus, notch of: tympanic notch (in upper part of tympanic ring). The “foramen of 
Rivinus” (in upper part of tympanic membrane) is an artifact (Griffith). Augustus 
Rivinus (1652-1723) was Professor of Physiology in Leipzig. His father latinized the 
family name from Bachmann to Rivinus. 

Scarpa’s ganglion: vestibular ganglion of the vestibulocochlear nerve. Antonio Scarpa 
(1747P-1832) was Professor of Anatomy in Pavia. 

Shrapnell’s membrane: flaccid part of tympanic membrane. Henry Shrapnell (died 1834) 
was a military surgeon from Gloucestershire. The flaccid part had been noted by 
Rivinus more than a century earlier. 

Troltsch, space of: anterior and posterior recesses of the tympanic membrane. Anton 
Troltsch (1829-1890) was an otologist in Wurzburg. 
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Aditus ad antrum 11,12,14,16,20,45 
Anthehx 1,2, 3, 4 
Antitragus 1,2,3 

Antrum, mastoid 9, 11. 16.20,22,23,29,38.42. 

45,47 
Aqueduct 
of cochlea 49 
of \estibule 48 
Arch. z)gomatic 9 
Arter)(ies) 
carotid 

external 5, 6 

internal 29,30,31,38,40,46 
facial, transxerse 6 
temporal, superficial 5, 6 
Articulation See Joint 
Auricle 1, 2. 3. 4. 5, 6, 7 


Bone, temporal 14, 29, 33 
mastoid part 9, 10, 1 1 
petrous part 10, 38. 39, 42, 45, 46, 48 
squamous part 9, 10 
tsmpaniepart 9,10 
Branch(es) See also under Ramus 
communicating, of faaal n. 34 
front.il. of superficial temporal a. 5, 6 
parietal, of superficial temporal a 5, 6 
tensor tsmpani, of mandibular n 30 
terminal, of facial n. 5, 6 
tub.il, of tsmpanic plexus 15 


Canal(s) 

carotid 29.31.40,46 
faaal 11.16.25.34.44 


Canal(s) (Continued) 

facial, labirinthine part 11.16 
mastoid part 11,16 
tympanic part 11, 16, 32 
pter)goid 34 
semicircular 

antenor 19, 26. 32, 35. 37. 38. 39. 40. 41. 44 
lateral 11, 12, 15. 19. 32 31. 35. 37. 38, 39. 
40. 41. 44, 45, 47. 48 

posterior 19,32,37.38,40 41,41.45.4/, 18 
Canaliculus, cochlear 49 
Capsule(s) 
articular 

of incudostapedial joint 25 
of temporomandibular join! 7,8 

otic 37 
Ca\ It) 

cranial 38 

ismpanic 11. 12, 13. 14. 15 16,18.20.25.29, 
30. 31. 32, 33. 34, 35, 37. 3''. 12. 43. 45. 46 
Cells. m.astoid 10. 1 1. 16. 20. 22 29. 38. 46 
Chorda t)mpani See under \ene 
Cochlea 15. 35, 37, 38. 39. 40, 42. 4 1. 46. 47. 49. 
50 

Compartments, of temporomandibul.ir joint 
inferior, 8 
supenor 8 

Concha 1. 2, 3. 4. 5, 9 

Cone of light 21.22 

Crest, supramastoid 9 

Crus commune 19.45,48.49.50 


Dehiscence 

of base of stapes 28 
of faaal can.al 16 

Disc, anicular, of temporomandibular joint. 8. 10 



DuCI(5) 

cochlear 36 
endol) mphauc 48 
peril) mphatic 49 
saccular 48 
semicircular 
anterior 36 
lateral 36 
posterior 36 
utricular 48 
Dura mater 42, 48 


Ear 

external 1,9,47,48 
inner 23, 37, 38, 47, 48 
middle 20, 21, 23, 29, 30, 47, 48 
Eminence 
of concha 4 
of scapha 4 
of triangular fossa 4 
P)ramidal 11, 16, 17, 23, 26, 42, 48 
Endol) mph 37, 49 


Fascia 

masseteric 5 
parotid 5 
temporal 5 6 

Fenestra cochleae 15, 18, 19, 20, 23, 32, 33, 34 
Fenestra \estibuli 16,18,19,20 23,26,32,33,34, 
35, 37, 42 
Fissure 

petrosquamous 10 
petrols mpanic 10,14,15,42,43 
squamot)mpanic 9, 10 
Folds, mallear 
anterior 21 
posterior 21,47 
Foramen 
jugular 42 
neuros ascular 2, 3, 4 
st)Iomastoid 11,34 
Foramen lacerum 34 
Fossa 

of anthelix 4 
jugular 45 
mandibular 20, 22 
middle cranial 34 
temporal 10 
triangular 1,2, 3, 4 

Fundus, of internal acoustic meatus 1 1 , 34, 38, 41 
44. 46 


Ganglion 

geniculate 11, 16, 19, 34 
pterjgopalatine 34 
spiral 46, 50 
Gland, parotid 5, 6 


Helicotrema 36, 46, 49, 50 


Helix 1, 2, 3, 4 


Incus 11, 12, 13, 14, 15, 21, 23, 24, 25, 26, 27, 28, 
29, 32, 42, 43, 45, 47, 48, 49, 50 
bod) 12, 27, 28, 42, 45 
long crus 13, 14, 21, 23, 27„ 28, 42, 43, 47, 49 
short crus 12, 27, 28, 42 


Joint 

incudomallear 14,15,24,42,43 
incudostapedial 13, 14, 17, 20, 23, 25, 42, 45, 
50 

temporomandibular 6, 7, 8, 9, 15, 22 


Labyrinth 

membranous 36, 37, 49 
osseous 37,38,39,44,49 
Lamina, spiral, osseous 35,39,41 
Ligament 

anterior, of malleus 10, 14, 15, 20, 42 
spiral 46 
st)loh)oid 7 
st)lomandibular 7 
Lobule, of auricle 1 


Macula, of utiicle 47 

Malleus 11, 12, 13, 14, 15, 20, 21, 22, 23, 24, 27 
28, 29.30,31,42,43,45, 47,48 
handle 13,21,23,27,28.30, 43.47 
head 12,13,27,28,42,43 
neck 13,14,27,28,42 
Mandible 15 
head 7,8,9,10,22 
ramus 6 
Meatus, acoustic 

external 10, 11, 13, 20, 21, 22, 23. 45, 47, 48 
cartilaginous part 1,2,3,4,9,49 
osseous part 2,9,10,11,13,20,23 
internal 1 1. 34, 38, 39, 40, 41, 42, 46, 47, 49, 50 
Membrane 
basilar 39 

secondar) Ijmpanic 18 
t)mpanic 11,13,21,22,23,42.45,47 
flaccid part 21,42,45 
tense part 21 45 
Mesot) mpanum 1 1 
Modiolus 35,39,41,44 
Musclefs) 
digastric 
anterior bell) 7 
posterior belly 7, 9 
masseter 6 
of auricle, extrinsic 4 
of back of neck 9 
of facial expression 5 
plat)sma 5 
nsorius 5 

splenius capitis 9, 10 



Mii5cIc(s) (Continued) 

stapedius 16, 17, 18, 23, 24, 25, 26, 32, 34, 42, 
48 

sternomastoid 5, 7, 9 
sisloglossus 7 
stslohyoid 7 
sislopharyngeus 7 
temporal 7 

tensor tympani 14, 15, 16, 18, 19, 30, 31. 34, 
42. 46, 47 


Nasopharynx 16, 33 
N'erve(s) 

auriculotemporal 5, 6 
cen-ical 5 

chorda tvmpani 10, 11, 14, 15, 20, 21, 23. 42, 
43,45,47 

facial 5,6, 11, 12, 13, 16, 17, 19,22,23.34,42, 
44,45, 47, 48 
extra-osseous pan 22 
labyrinthine part 11, 16, 34 
mastoid part 11, 16, 17, 34 
tympanic part 11, 16, 17, 34 
great auricular 5 
mandibular 30 
petrosal 
greater 34 
lesser 15, 34 
tympanic 15,23,24,34 
vestibulocochlear 38, 39, 42, 44, 46, 47, 48, 49 
50 

cochlear part 38, 39, 49 
vestibular part 38, 39, 49 
Nodes, hanphatic, parotid 5 
Notch, intertragic 1. 2, 3 


Openings, of semicircular canal 
anterior 39 
lateral 39 

Ossicles, auditory. See Mnlleii^. Incite and Stafies. 
Otoscopy 2 1 


Perils mph 37,49 
Pharynx 16 
Plexus 

ccrsical 5 

t\ mpanic 15. 23. 25. 29, 32. 34 
Process 

anterior, of malleus 13. 27. 28 
csKthIcariform 15. 16. 26, 30 
lateral, of m.alleus 13. 21. 22. 23. 27, 28 
lenticular, of long crus of incus 23 
mastoid 9. 10. 22. 23. 29 
stsloid 7.9,22 
rsgomatic. of icm|X)r.aI I>one 7 
Pnmiincncc, of facial canal 15. 26. 32 
IS mpanic isan 15. 25. 26. 32 
Ptomontors 13. 1.5. 20. 21. 23. 24. 2.5. 29. 32, 33 
31,3.5.37 


Ramus. See also under Bianch. 
communicating, of facial n. 6 
of auriculotemporal n. 6 
Recess 

epitympanic 11, 12, 13. 20, 24, 29, 42. 45 
hypotympanic 1 1 
retrotympanic 1 7 

superior, of tympanic membrane 42, 45 
Region 
mastoid 1 1 

peri-auricular 5, 6, 7, 8, 9 
temporal 5 

Ring, tympanic 11, 12. 13, 14, 20, 22, 23. 24 


Sac, endolymphatic 36, 48 
Saccule 36, 48. 49 
Scala tympani 36. 39, 46, 48, 49, 50 
Scala vestibuli 36. 39, 46, 48. 49, 50 
Scalp 5 

Scapha 1, 2, 3, 4 
Semicanal 

for auditory tube 19,29.31,34 
for tensor tympani 15, 16, 19, 30, 31. 34, 42 
Septum, betsveen semicanals for auditory tube and 
tensor tympani 19,29,30,31,32 
Sinus, petrosal, inferior 42 
Sinus tympani 17 
Space 

perilymphatic 35,36,41 
subarachnoid 49 
Stapedius. See under Muscle(s). 

Stapes 13, 14. 15. 16. 17, 18, 19,23,24,25,26,27, 
28. 29. 32. 36, 42, 48. 49. 50 
anterior crus 17. 18. 27, 28. 42, 48, 49, 50 
base 16, 18, 25, 26, 27, 28. 42, 49 
head 15.18,25.26,27,28 
neck 17,18.23.25.26,27.28.42 
posterior crus 17. 18. 25. 26, 27. 28, 42, 48, 49, 
50 

Surface(s) 

articul.ar 

of head of mandible 8, 10 
of head of stapes 28 
of incus 28 
of malleus 28 
lateral 

of auricle 1 

of cartilage of auricle 2, 3 
of tympanic membrane 1 1 
medial, of cartilage of auricle 4 


Tcgmcn tympani 10. 16, 29. 42 
Tragus i, 2. 3. 4. 5. 6. 7, 8 
Triangle, suprameatal 9 
Tu1k‘, auditory 15. 16, 24. 25, 46. 48 
canilaginous part 30. 32, 33 
osseocartilaginous junction 33 
ossettus part 15.24.25.29.30.32 



Tubercle 
articular 7, 8 
postglenoid 9 


Vein 

retromandibular 6 
temporal, superficial 5, 6 
Vesicle, otic 36 

Vestibule 35, 36, 37, 39, 40, 42, 49, 50 


Umbo, of tympanic membrane 21,45 

Utricle 35, 36, 45, 48, 49, 50 Zygoma 7 




